Objectives-The aim of this study was to assess the characteristics and audit the management of patients for whom a diagnosis of subarachnoid haemorrhage was made and who were admitted to a neurosurgical centre from an accident and emergency (A&E) departent. The objective was to use the results to make recommendations for improving care in this group of patients. Methods-Four neurosurgical centres in the South Thames Region provided lists of patients admitted with a diagnosis of subarachnoid haemorrhage during 1997. The medical records and computed tomography of 162 patient episodes from 20 A&E departments were reviewed. The speed of presentation, the provisional diagnosis and the referral patterns were examined. Patient records were audited to investigate what proportion were treated according to established guidelines while in the A&E departments. Results-63.7% of patients presented to A&E within six hours of ictus and 81.1% within three days. Some 49.2% of patients were seen by a doctor within 30 minutes and 74.7% within one hour. Computed tomography was performed on 18.8% within two hours and only 66.3% within six hours of arrival at the A&E department. Eighteen per cent were treated with nimodipine, 26% with intravenous fluids and 32% were given analgesia before leaving the department. Delays occurred in obtaining computed tomography. Conclusions-The management of patients who present to A&E departments with subarachnoid haemorrhage is suboptimal. Improved awareness of the disorder, management by senior A&E staV and clear care pathways could help with management. (J Accid Emerg Med 2000;17:176-179) 
Twenty six per cent of patients reaching hospital with a subarachnoid haemorrhage (SAH) from a ruptured intracranial aneurysm die. 1 This is largely attributable to a combination of the initial bleed, rebleeding and vasospasm. In the prospective Co-operative Aneurysm Study rebleeding was maximal on the first day after SAH. 1 It is necessary therefore to ensure a rapid diagnosis, appropriate management and timely referral to a specialist centre. In particular patients with a good World Federation of Neurosurgical Surgeons (WFNS) grade (table  1) are best referred to a neurosurgical centre as soon as possible so that the risk of these complications can be minimised. 2 In this study we reviewed the characteristics of patient management in accident and emergency (A&E) departments for whom a diagnosis of a SAH was ultimately made and where those patients were transferred to a neurosurgical centre.
The aim of the study was to identify areas where suboptimal investigation, referral and management occurred in A&E patients with a SAH and to recommend changes for improving the process of care.
Methods
Records from four neurosurgical centres in the South Thames region of the United Kingdom were examined for details of patients admitted during the 12 month period from January to December 1997 with a diagnosis of SAH. The hospitals that referred the patients to the neurosurgical centres were identified from the records.
The A&E departments of 20 referring hospitals were then visited and the records of patients referred to the neurosurgical centres with a SAH were examined in detail. Demographic and clinical information was collected. The times when computed tomography was 
Results

STUDY GROUP
One hundred and forty eight patients were identified from the neurosurgical centres and A&E departments. Examination of these patients' records provided 162 patient episodes as 14 (8.6%) were re-attendances with similar symptoms. The mean age was 52.4 years. The female to male ratio was 1.6:1.
WFNS grades are shown in Table 7 shows the length of stay of patients in A&E departments and the discharge destination from A&E. Fifty eight per cent of patients were initially admitted to medical beds.
TREATMENT
Of the 50 patients transferred directly to a neurosurgical centre from A&E with a confirmed diagnosis of SAH, treatment before transfer included nimodipine in nine (18%), intravenous fluids in 13 (26%) and analgesia in 16 (32%) cases.
Discussion
In this study we examined only the records of those patients with a SAH who were ultimately transferred to a neurosurgical centre. The age and sex distribution of the sample reflects the findings of other large multi-centre trials. 1 Only the management in A&E departments has been examined.
Most patients with a SAH present to A&E departments quickly and are seen promptly by a doctor. However only 49% of patients were correctly diagnosed in A&E departments before computed tomography. Data from the literature and from this study suggest that computed tomography is diagnostic in 97% of cases. 4 The demonstrated delay in obtaining scans is therefore unacceptable.
A reliable diagnosis depends on computed tomography. Only when the diagnosis is made can appropriate, potentially life saving treatment be started. It seems probable that delay occurs when the patients are seen by junior doctors who do not have the confidence or authority to arrange computed tomography. Instead patients are inappropriately referred to other in house teams and vital time is wasted.
Treatment of SAH in A&E is suboptimal, the guidelines of the SBNS are rarely followed. This is unacceptable because early nimodipine, intravenous fluids and analgesia are beneficial. 5 6 We advocate greater availability of the SBNS guidelines in emergency departments and increased emphasis in junior doctor's education about the importance of timeliness in diagnosing and treating patients with a SAH. Furthermore, we advocate greater empowerment of junior doctors in gaining prompt access to computed tomography for this group of patients.
It would seem from this study that patients who arrive at A&E departments with a SAH are managed by two diVerent systems. A patient may be seen by an A&E doctor or by an on call physician, usually a medical senior house oYcer. An unacceptable system of double clerking has been identified where patients for whom a provisional diagnosis has already been made by an A&E doctor are then handed over to another medical team to begin again. For patients with a suspected SAH, the clinical pathway is clear. They require definitive diagnostic computed tomography at an early stage. They require analgesia, intravenous fluids and nimodipine. A senior doctor needs to communicate with colleagues in a neurosurgical centre if such a discipline is not available on site. Preparation for transfer including protection of the airway in obtunded patients should be organised once transfer of care has been accepted by a neurosurgical centre.
In the same way that "time is muscle" in the provision of thrombolysis for acute myocardial infarction, we propose that "time is brain" and that the doctor most qualified to process a patient with a SAH eVectively is a senior A&E doctor. Accordingly we suggest establishing a "Brain Attack Team" in the A&E department for managing a patient with a suspected SAH, irrespective of their referral source. This team should be alerted when any patient presents with sudden severe headache or unusual acute central neurological signs. It should be led by the senior A&E doctor who is experienced at promptly arranging advanced diagnostic radiology and experienced in arranging interhospital transfer of critically ill or injured patients.
Conclusions
A delay in obtaining computed tomography in A&E departments is delaying the diagnosis, early appropriate treatment and subsequent expeditious referral of patients with SAH. The SBNS Guidelines are infrequently followed by doctors in A&E departments once the diagnosis has been made.
Recommendations
Computed tomography must be easily accessible 24 hours a day. The SBNS guidelines should be more readily available in A&E departments. All A&E staV should be familiar with the guidelines and instructed on their implementation. Patients admitted with headache and collapse or with a suspected SAH should be seen by a focused Brain Attack Team led by a senior A&E doctor to ensure that computed tomography is performed promptly and correct management is started early.
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Appendix 1
Society of British Neurosurgeons Guidelines Subarachnoid Haemorrhage (SAH)-Management in Referring Hospital and Indications for Neurosurgical Transfer CT Scanning will establish the diagnosis of subarachnoid haemorrhage (SAH) in most but not all patients. In the remainder lumbar puncture reveals blood stained cerebrospinal fluid (CSF). If doubt persists (due to a traumatic tap), xanthochromia present in CSF taken at least 12 hours after the ictus provides definitive evidence of haemorrhage. SAH usually results from aneurysm rupture. Survivors of the initial bleed may subsequently die from rebleeding, delayed cerebral ischaemia or hydrocephalus. A majority believe that Nimodipine and a high fluid intake reduce the risk of cerebral ischaemia. Operative clipping remains the primary method of aneurysm repair although in some instances coil embolisation is an appropriate alternative. Early operation prevents rebleeding but the overall outcome does not diVer from those patients undergoing delayed operation. In most neurosurgical centres, the trend is towards early operation in good grade patients, (i.e. orientated with no focal signs). Transfer of elderly patients, patients in deep coma or patients with coexisting disease may not serve their best interests. Patients who deteriorate from the mass eVect of an associated intracerebral haematoma may require emergency surgery but results are often poor. In contrast CSF drainage will rapidly reverse deterioration due to hydrocephalus.
